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Abstract: Zonous Kaolinite bearing clay deposit is made by
hydrothermal alteration of volcanic rocks mainaly of andesite and dacite.
Kaolinite, quartz and calcite are the main mineral compositions. As
quartz in the volcanic rocks is cryptocrystalline, it is too dificult to
seperate it from kaolinite. The physical properties and chemical
composition of Zonous ceramic grade kaolinite bearing clay are directly
related to its nature and geological formation.

The percentage of SiO; in Zonous clay is higher but the amount of
Al,O5is lower than Diamond kaolinte. For this reason the ceramic
products of zonous clays have lower resistance to thermal shocks and
module of rupture. High roughness, low plsticity and possible greater
deformation during firing (Production of Ceramics) are other reasons
for limiting the use of Zonous ceramic grade clays. The percentage of
calcium oxide (CaQ) in Zonous clay is higer in comparison with
Diamond Kaolin but potasium oxide (K,O) which plays as a flux in
ceramic products is lower in zonous. The high pereentage of CaO which
has a high melting point can raise the viscosity as a result lead to Crack
in ceramic products. Finally with these colour properties, the Zonous
ceramic grade kaolinite bearing clays, can be used as a filler in paper,

paint and rubber industries.
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Minerlogy Zonous Diamond
Kaoline Clay
Kaolinite 352 84
Mica - 10
Mineralogical Feldspar - 4
Composition Quartz 39.5 -
To Calcite 3 -
other phyllosilicates 2 2
impurities 0.3 -
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Oxides | ZK ZM ZR DR DP DTW
Si0, | 7481 | 70.05| 61.41 48.9 48.7 48.6
ALO, | 16.02 | 1844 | 26.77| 354 35.6 357
_ 1:"62,'(3!3 0.28 0.32 0.30 0.55 0.65 0.75
Tii(._)2 <0.05 | <0.05| <0.05| 0.02 0.02 0.02
CaO 0.51 1.45 0.56 0.16 0.14 0.12
MgO 0.31 0.15 0.08 0.37 0.36 0.32
K0 0.12 0.14 0.09 3.1 2.8 2.8
Na,O | 0.14 <0.05| <0.05| 0.10 0.10 0.10
LOI 6.25 8.17 10.29 [, 11,30 |, 1140 ] 1150

(DR= Diamound Royale, Dp= Diamound porcelain, DTW=

Diamound Tableware)
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I Modulus of Rupture (MOR) (1bfin2)
China clay 50-70
ball clay 700-1500
Methylen blue Index (MBI) (meq/100g)
China clay 2-9
ball clay 15-40
Smectite 70-120
Surface area (mzfg)
China clay 8-14
ball clay 15-35
Smecetite >500
Particle size distribution (% <2u)
china clay 30-70
ball clay 70-95

(Pool and Kelk, 1971; Ryan and Radford 1987; Inglethrope et al 1993)
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Physical Properties units ZK [ZM |ZR |[DR | DP DTW,|
MOR Ibin®  |655 |54 |96 |500 |450 | 350
Casting rate mm*/min - (4 (74 |07 (08 | 0.9
viscosity Cps 70 130 170 2000 {1850 | 1000
Fired properties 1350 942 943 (976 | 82 | 80 | 75
MBI mgequiv/100gm [8.1 (2.1 |21 [625|6.0 | 55
Soluble salts ppm 441 |567 |518 | 250 | 250 | 250
+53um% -- -- -~ 10.05 {0.05 | 0.05
Particle +20um% 18 154 1 -- -- --
Size +10um% |40 [133 (17 | 4 | 4 | 5
-2um% 20 (18 |455 | 60 | 53 | SO
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